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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain good characteristics in both states of ON and OFF, 
by allowing a gate electrode to have the first and second layers, a semiconductor layer to have 
a channel forming region, a first and second impurity regions, and a part 1 of the second 
impurity region to be overlaid with the first layer of the gate electrode. 

SOLUTION- A first conductive film 107 to be the first layer of a gate electrode and a second 
conductive layer 108 to be the second layer of the gate electrode are formed on the surface ol 
a gate insulating film 106. The first conductive film 107 is a semiconductor film contammg 
Si or Ge as a main component. The second conductive film 1 08 contains Ti, Ta, W and Mo 
as main components. A channel forming region 138, first impurity regions 140, 141 and a 
second impurity region are formed in an n-channel TFT (a thin film transistor) of a CMOS 
circuit Here, in the second impurity region, a region 1 39a (GOLD region) which 
superimposes with the gate electrode and a region 139b (LDD region) which does not overlap 
the gate electrode are respectively formed. 
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^^rj^i'j^-c i;*.i!fj8dTi 1 or^'^a^Mizm^f^^zmmr^ 
m 2 jj-v-^mwm\oj iMt. nfitSdy- bn^^nm \ m s 

[0 0 3 7] .h,rd5?i3)I'7iti5Si:^3liT, flldy- 
^jifi lIHHtii 'J::]- (Si) . yjl.-^-'^A (He)^ 

,fdy"-h«*SW?F,2«!=3t45^^> (Ti) . ^y9)l 



(Ta) , ^:-'VX7-> (W) . tl)'^^^ (Mo) /J^ 
.t-n''?iT 1- T t- H MT F T $:[H]iI#(t^1:S 

[0 0 3 9] -5-LT. 1 (' lOjTVT-fjmi^^tl^ 

^ifiiiiii. '4fYt:> u --J ^ m*>o/;j^r«!iii 1 0 2 t^rn 

n CDTit!'ffi?ti-/ 7 X'V C V D fk'^' X A° >y 5'S;TmT 

a >lW>b/a:«TW- 1 0 2 2 0 ^ 1 0 0 nm, •f^i^ 
e^] i: r> 0 n m om 3 izfylA L , 0 f t >- 'J :3 ^ l!l 
e.-Jt-w FWiM 1 0 3 5r 5 0 ~ r> 0 0 n m, f^WI-tt 
15 0-20 0 nmWWS Off^Jjiif 

:i o)Pi.rm>tr^^ :l t h-^mr&^yi'. t f t 
[0011] iNidTW^i 0 3tcJgLTmsti^^-# 

ifh<t^'<-'^Mn II i ^ [a ffl fiX BiteT'*" t'lirt: 5 nti , *ss 

z.:L-r:-m.mr^^o'Y--'^imnit, ->Mn> (s i ) , y 
iM^t > 'I :J > A'^) 1.) - ^-i^Jteir.+f ') '■'Z.ati^^i fw^t^ 

[0 0 12] 1 0 ii:(:ffiv;j?.-rs¥#ft^^ 

(i. U n:-)li$r»-;jl<.L-/iS() I Silicon On 

Insulators) S«i:tT*j^V>. SOlStSKlS^O 

/r^, ^^.felVjCfi. SlM(iX separation by Iniplan 
led Oxygen) . HLTRAN (Epitaxial Layer Tra 
nsfer : 7 >'?KWS:I*S5«) A*, Smarl-Cut (SOIT 

[0 0 4 3] r-mi^W\t 1 i)~ 1 0 0 nm, -f^MIIlJ 
v(:vD?£T{m3n^#^?.K¥#<4iB5l(::(S 1 o~4 o 



()~r, 0 0't'Vj4Aaiffl!T/K^2:BK'l'7'J"^)K^S^+^. 'J'^'fl 
A#f.t?-r,atom;'..U>'iLT*3< L<h/j^'^mL i^o * 

[0 0 4 4] 1 IT. rvmt^^n-f-'mmt\tvrr 

U , f1 :S! 3 tl -5 T F T Wif tt/N* + ^teMS i± ^ ;i i: 

[0 0 4 5] m,m-m<im^^M>{tt^:Ti^it. 

[0 0 16] r 9 L xi\ybXinrzi^um^^-mm^>^^ 
- - > y L T, .til>.-c'j¥#f*;if 1 0 4, 1 0 5 ^ihblL 

[0 0 4 7] 1 0 4, 1 0 5 ^m. 

y- hireii^m 1 0 <i ^le-i'^T^. f^^^k i o 6 

tj . -g-WP^S ^ 1 0 ~ 2 0 0 n m. ff-S L < (i 5 0 ~ 
1 5 0 nmtlXfi:-fi\tn\my^. 

[1)0 4 8] ^ L V" vmm. 1 0 6 (ry&mz 

h-^mo:>%^ 1 fff E-i iTi^^S 1 «#fiB5l i 0 7 i . h 
1t!Mco^2MH<h;^^fi2c^»iiMl <> 8 i^rJB-^ilcL 
fc. 1 CD#fiiM 1 0 7 lis i ^tz\tc, e ^;4-J5.:^><t b 

V L T . ^-i 1 W#VllSM 1 0 7 is IS 5 - 5 O n 
m. tj'i L < 1 0 - 3 0 nmTJf:-|jS.Tni'iS:V'. 
[0 0 4 9] Fi«*ife^. 1 0 6 .tr" - H«^iBW?B 1 » 

fz, i^c'jjiiisnofi 1 (7>mit*)^/jnw iiPii^ 

4.n^T. n1^£fl-'fT« ^^M«l^^r'^'- F*e*WK 1 0 6 i: 
y- hm^o:)7^ 1 1^1 1 if=c^f> 1 w#viSI I 0 7 ^ffi^l 
3tlT, 'H'^^*;)?^ 10 4, 1 0 5|--^x;jD-r^/ii>6T*o 

fz. m^^rJt. V - hitigj^g 1 0 0 chT- h^51*<7j|^ 1 
;f li ifioig 1 i^-'vfffiiK 1 0 7 wniJS t, -^wt^HuK 

/fe/ii 3 fe i^J T & Zi. Hfl mJl^HT ntfHU E 

t-i^!i*/i7c# \zmni-r ^ - <t li^ti-cct. /t. 

L A' L, V- 1 0 6 ^ 'r- 1 Iff S i 

U^.V, 1 c7,)#'fttl!;4 1 0 7 wl?S''j'T->i:3*i:^ci^;fe>7Jfifti 



(9) 



[ 0 0 0 ] V- ymo)W. 2 liH tn^^w. 2 o^^m 

l,)8ti, .Ti. . ^^f-KTa. . 

Xf-- lAV) ti)-/^> 'Mo) /j>biMtinfc7C=^. 

t Jil -^1-, 2 0,m^ 1 0 H c^:-!?^ 3 2 0 0-100 

onm. rt&wiiii4oonmi«-rntmv>o m 
t-^rg^ffofe. ^i^T. mi (B) (OTsl-i^icv 

- hvaig.(7;?B 2 fJif E.i 1 0 9 . 1 1 0 1 <^-'#«l^ 1 " 
[ 0 0 ^. 1 L n 'S Sft ^-r 1 aj^^FMtlTt;^ 

ffi 1 .. i^, 1 o^mm 1 0 7 tELT^0-F«¥»^* 
') ^ t^iWi-o^ci?)!:. ;3liWBiH 0 k e Viffi 

..■ 1 0 Ifi^ 5 1 0 l^atnms/craS ({WJl'^i 1 1 0 
17-^5 1 0lSal(.ms/cni:5) ^lafflltf S t ^ 

•r IwTlil ■' 1 0 l^Htoms/cm^iLfc. -?-L/'t:. ^ 
iwitI-J>/j^*OTSnfcififrJ.l IK 112. 11 

^- r 1 1 ) ^1 1 c?;#«m 10 7 A«ai L T I ^ S^.i^5r^t.i 

: (. o' -n -M.-r. P^v t^'l'^iT F TA«$n^o 

(5 ;<.n> (15) . ym^^-yl^ ^Al ) . ^'U^'A 

■ - -/?^T*;in L fc, ^ *.JniE«H:^ 8 0 k e \- i b 
X 2- 1 0-'0at(ms/cm3(7.mt-4^:a>?:^J]nLfco 

3 n/i^K 3 ^) Pttl^M^. 1 1 - 1 " 
1 ' <.•") ) 

[0 0 r. 5] -g-L T, l.'> X h VX '7118 



I,.-- xh--'A'7 I 2 ;<ltn^rt^H'^HTFTlC*3V.T, 

IP hVi'v,/- V 7. '7 i L T^'Dtll-^ t (?^T#;^o. BP 
V \ - A I--' V. 7 1 2 3 <7J)f;^i>M:i 0 . f«W 1 0 

[„():-. h] iiTii. Wi "•' i-i=1"=t l >- 
1 oymmM- 1 ^^^''^ yimtti^'^'^ 1 

c;>fM!t*^^/'M 1 2 ^,i,-'^i\^i\U)Atlixrz. Z.X\t. 
l^j 1-© X h . V - h^^W?; I 0 6 L T ^co F 

liJfeT^.H. 1 - 1 o'^O-l - 1 O'^'aloms/tm?' Um 
t L Z.~Xit 1 U) ■■iOatoms/cm^t L fco 

'[0 0 :-■ 7] z.ojrmz!;c<i.'.x, i > x f-'-a 1 2 

3^flll.. X-y-^^ Vr_j:n5UC^>#«P^l 2 1. 12 
L Tl >-o^;fit*5:Pti; L X&^fz. - v t «• - 

[onr,8] SGC. L-;^<FVX^123. I 2 4 ^: 
mJitXWfziZl y -A l-v .^'7 13 0. 13 1 Sr}fe;SicL- 
r- l(;jTfi!(:^:5l.T. n^rt-)l§^-TFTtl)fc;/c3n 

iVv-A h'-.-A^ 1 3 ()«-f V toiiki^/r-awliSiiTF 
Tc;)iliii*-wv^^^ l-^-^^-S-^-^*^'^^-« u >;xFv;o 1 

3 I) itK: 1 1 2 7 w -gRSrPtixl-^fiWTi^lt 

\oo'r,9] -cLTWi (f; ;c..^-rJ;^r.v-h«M 
c'.^n 1 Mil I 3 2/r)b!j^$*T-^-- 
(0 0 6 01 -eUT. V-Fjei^Jil 0 6. y-F«ffi 

c;.g-i I lil l 1 3 2 . V- hvtt<S<7J^fi2)BEI 109. 11 
()o>miz^iti -J :j >M 1 3 3 ^)f:».ilLfi. $ ^iz^ 
o:\-rW-.\ 134 tft-fiX L /lo igflr. 'J ^ 

: B!^ 1 3 3«f. 0 nm^Jl5 5T)f;.fi,tSn. 7^% 1 
^J'A 1 3 .1 liK^L > ') 3 >mT- ^ 5 0 n nn;jJ9$ l')f>fiX 

\ 0 n 6 1]^ ITfeJ^lS nfcmi U 3 >M 1 3 3 (i 

nisv- h«ffi(;;'3',2«ii 1 0 y . 110 '^^^wmt 
[0 0 6 21 -en-cn^^Jit^'T^-^^ns 




[{} 0 6 3] mi ojMirmmi^ 1 3 .1 <h'«{t:> 'J 

im^n^-o -f-LT. V-X?!!^ 1 3 1 3 6 ch 

{^/'jTtilt;m«S^. T ilK^ 1 0 n nm. T i ^^t;A 
I JK? 3 0 0 n m. T i m 1 5 0 n m X/X y -^^^fcTitJbc 
L Tfe/j^ L Tz 3 ^W«i£i(7raffi<t L Till I ^fz. 
[0 0 6 4] UJ:(7;_i:fi7:> C iMO S P^I^CO n ^.Jl 
m T V T C: {t'^^-lF^^ J\um^^, L 3 8 . 1 Mtl*/^ 
1 .10 . I 1 K 5« 2 C0>FiW4^Mfe? 1 3 9f)W^fj^^ti 

tz. z.zx\ %2 0)\^m.miif^mt^ 'r'-~\^im.tm^^<> 

fifife!,; ( (] C) L D^.fltefJ 1 3 9 a ±> V- h'SMi S^^C C 

( L DDIiTii*) 1 3 9 hir-^n^timiX^n 
fzo ^LT, 1*5 1 C?>mWi^'^. 1 1 0 tiV-X^I^«i L 
T. 1 or^fmW^^l L 4 Hi Kl 'f ^ 1iFMi?io/ic 

[0 0 (ST)] —-j)^ \):7--v^^nmTVT{t. "^^^^nm 
/j^f 'M 112, If! 3 oy^mmm. 113, 14 4 ijmr^i 

5nrco ^LT, m3c7j:fjW*biiiMl 4 3ttV-X^fii^ 
^ L T. ?g 3 (7j:^tt1^>j$fiM 1 4 4 h% >#Mt 
/io <[^2 (A) ) 

[0 0 6 6] S2 (A) nm(Dmfmm^ 

T-£^), [^2 (B) T/7^-r<>/V-:$^fn][K^c7:)4i[f [gcOA 
-A' [|/FMIi£^>r;LTl^^o N2 (C) {Z,^t-^ 

[0 0 6 7] D3liW2TJi, n-^^-\'.tWl.§iTFT^p 
-r- r rr, H m T F T ^mmirM^^^'f^tj'^Xfjl^o CMC) 
s [plKiH^fijH L T->;; L tz^A n rT--^^ -t^n STr F T ^rjS I ^ 

[ 0 0 6 8 ] ['ii:^fmif;.% 2 ] iv^wn: ctn^i. 3 (r^i; 

1^^ 3 0 2 (tSC.'^to:^. 2 ^J^m^i^^S 0 

a. 3 0 6 ai:y^-hlli^^iII/iC/il^|g2c7):m^ 
'P^'t»5c3 0 f) b. 3 0 6 ht\Z'7f[i^. li://T^^o 

7t--~/ ^ T'L^il i L D DmWpJk^hltEtl^o 1 (^)^^^ 



m^/i^n^^jk^hi-n'^"^, 2 ^yf^m.mm}\\oyT.mz:i.y)rytj 
nfz. 

[0 0 6 9] -^'f^ij^^. W3 (A) {Z.i\~i-\.V)DUiMOj 

?»1 2 ^>'fa%1>/CfeJ 3 0 6 a > 3 0 6 b {ti^^JWh^J-V^j 

2^>fM%1i|iM3 0 5 a. 3or)b(l, ir^J-^t-HMT 
V T c?;B(lf t^ltift U T® tua ( tni m I- i Tab -J 

[0 0 7 0] ziwt. H ~'imt\zmmmhO)%u^\^^ 

S^*f1W^i*H-:^^;^Tf!g?>J7tf;^;ttT^)'.;to D^3 

BB. r-ya f A-i y^m. v^^zsmmmzmwt^yTF 

tiMiillT^^SI 2 ^XfM4^^ife?3 0 5 a. 3 0 6 a ch V 
t^vS11iJl,'^j: ^m 2 oy^mAifKtSL 3 0 f) b . 3 0 

[0 0 7 1] M7Jt. W.?ia^^]V^Li^!(7j K^-r/NT"]l^coP 

aO(ii->fW:/;vmffl ^ n^.c?/i?. I ^^j^I'-^ G () L DlSifi 

0 6 btt^v-rL t)S5^tt^oi^^ii^(3:/j:Uo L t^L^j^xmi 
-;:-t|^(>OTrrtvtT/E^^-«LTX l ^Jfil^rO l - 4 
m. i\M^^\Z\t^) . r, - 3 u vnommx-f&'^t'^'tl^tBc 

07d:L^f5 2(7);f<5^tlf-fiteSc3 0 6 b(7jrii(:i, WS)Ymi.fAm 

I oy^m^^¥'^!^ < V-.X-^fe?) 3 0 7m\Z\'X 
m 2 iZ;:^MWW3 0 r, a , 3 0 f) b ^a^ATP5l+o£^ 

[0 0 7 2] t^Tz. -^^^ >y|n]S§^b^ if^^niUllStt 
<:TFTtii--v^i^;0i«7;jnLT{i[;H^(7;T, 

tvU f4 3 /imi L'TV- MlitiSi a^j:^^5g 2 
frfifeJc 3 0 f) a . 3 0 6 a ^ 1 . "> m i L . h^^M 
(^m^-^j: b/iU^i 2 0ytMV^P^3 n 5 b . 3 0 6 b ^ 

[0 0 7 3] WJiC/JctvC. ^c^'Sf!liJC:j3l^T, V-- F« 

moMiMi^t. v^- F«>iiS(7j<rj2)ini:(7)f^A'T;i/fi 

-J-^ ■■f-H-S L \zmm E'lt"^ =t OJX$>-,^ fz. Zayt^L 
\tO. 1 1 0 Mm, rt^Wtl^iO. 2-5 Mm(;j(iii: 




v;;l:k~^tt. 0. 1 —-1 /^m. Y-U^mctiO. 5 — 3Mm 
rjf'.jjr-i^^:. 1 ch/j'^l^ L ^/i> 2 (7:t-m^fnM3 
or,. 3 0 H/;iV-h'^Wi.hm;^j:G;^^i^as X 1 , X2 
. mA 0) X 0 { L rl^ ^i- ^^ii'S-/; '^f^ ^ ^tti^ * ^ 
jia^i^tiO. 1 - 3 /im. ^aat^JCiiO. 3-2Mm 
.h--1--o(;:)/jiAu. ir^-ntiLTt), TFTi7Ji(ifP1^JI$: 

•^•;/V>: L-TM Vi?^^.i6 i I 

[0 0 7 r,] n-T^-^-'f^H-mTFTC^^UTLDDin^ 
(t. ?f';2C?>fjK^^i''Jii?.3 0 6 a. 3 0 6 bf^ttTt)^ 

0 1 ^M'^L«i LT^7^- 7.Mi^J'J 3 0 7 ^ H u-r 

[0 0 7 6] - -/7\ p^-v-t.n'mTFT{I>aTli, -7=- 

r tvU fyfii^f^, 3 0 1 i , V— xfr^jM 3 0 7. K I > 

r Tvn-:^?iT FTi:[n]|i(;jt,?;I£(h L T 15:1 p-F^:-^ 
H T F T ( ^ ±: f^Jfltil t:; > r^a ^ /:i ^ . 

1 n -^n "^ T T ch <fAmj ^ i o ' 

MK-^^.^ \z[t. (1 .1 oAm.Oj.f \ -7 ^ ch --Z^ C i 
[0 0 7 7] i%mm 1 ] -^li^^^'lTii. 4cSil|?f!/Ic^+S 

[0 0 7 8] W ni:f:5tiT, 0 1 {:{^, 

^Itoj 17 3 7 tf-">x>£>f&{if-Ue^^n^oS^r/';i.i7 

'\:i}=7:Kmk^n]\^t^o -cLT. l 0 Ic^jTFT/;* 

if:)j^i n^i^ifiid. FWi^ 4 0 2 ^-^-7 7:vr vd?^-^- 

x/N'y>^?l;Tjf>ijS:LfCo KWiS-l 0 2tm'r;LTU;^j:V^ 
'^fL> 'J:J:'f>l^:2 1 0 0 nm. l^TliSO 
nnWW'/^t:. ^^'L> 'IrJ^g!.t^r) 0-3 OOnm. 1 
ZTii 1 r» 0 nm(;jW-^(Ije-/j:^L/^o ^fc. "Ktt^B{l4 0 

[i) c) 7 H] KWirA i 0 2 \t\',mmo) i MT^fr-zj^Lx 

L r c^// 1 0 3 0 ()^\^fimzf^-^<^o\z'^- 

/jV-r-Co {^'l.^i^. ■'^rvc vDS^Trs \\\.\. NH3. 

N:>()/j^bri-:Si^:M'?LS*'5 1 Ojm.i\Z'^A\.> ')Z2ym^ 1 0 

- 1 0 Onmi/jPil^Hlfei/XL, S i H.j, X20?!j^b<^So 
iti^;:) -^B 2 (7^fgrt:^f- > 3 > M ^ 1 0 0 - 2 0 0 n mc'j 
I';5(ll5Mfe/;tL/i2Jg«Sigi:LT Fii!iM4 0 'l^Mh'l 

[0 0 8 0] . :i 17:) KWil 4 0 2 O'; hti 5 0 n mi^J 



■^(t 1 0 o-r. f. ()'( xmwm\^\.x'^^^MimU'cii- 

f /■ -3 1^ .-^j ^ L i /i , Mun ■ U -"J > JJJ -?r 
[0(18 1] F±l!iflg±#-fM1v'Jzi>M 

-^'n ;< V ( ^ \' D n^j tj ijjxA u . i 
t ^ " Kiltie, i {Mi > ' J :j ; ^ .a ^ I ^ -cmm l tif^/.^ 

i iifttn--?:^ d c J; 0 , <':: 
[0 0 8 2] ^mWJI > 'J :j ; M^^Aryi^tT^ L?.fli, i> 

T.teArMt > 'J :j : IK ^if:':/it L fzo 

[0 0 8 3] f.'fi. :*.^ifiEp]riVi'nim ^^'-Sdi u 

[0 0 8 4] C • Vl T Jr:^/jt ^ n;^^ Uim > ' J ::j / B'A ' v 

^ --y vLx. m■MJr■-mm^ o 3 . 1 0 1 . 1 o 
[0 0 8 r,] >^c(:, fi';^^?.o')r-?mM4 0 3. 4 0 4 , 4 

4 0 -7^^ v:-'r VD?i;TN20<h S i H j^/flni: 

L fz'^Jtm.^ti^ 'J :J I 0 - 2 n 0 n kf ^ L < 

T) 0 - 1 f) 0 nmc;j|y--^Ti{:-.rjV.'1'^i{i'lS:Uo 1 ZT'i,t 
1 0 0 II nW^/y :j (iJtij5CL ;to 

[0 0 8 (S] ^L T. 'r''~b^UM \ 0 Gc^ji^ifiicy- 
hvit^<5t^j-:^1 L f^f [ I tf-^-^'^^ 1 ^j^SmM 0 7 V- h 
IE>l^lic?jyj2M[I.hfi:^.iri2(;)^^^^^ 0 8 .h^iff./j^L 
/lo Tj I (7j.#'rt!jiiM 0 7{iiS i , <] o f^iSlfn/i -pR 

ft'/j^-^'ntmuo t.rz. i ^/j^^^rmt i o 7c;j;V^ t^r> 

- r> n I) nm. fiy^l <U 1 0-3 o n m.h-1'<>i^-S:-/;' 
$.^0 1 ITii. 2 0 nmc?;J9^Ts i E\^llr-'/j^L A-o 

[0 0 8 7] Til ^j#vLr|^.iLTf'J:;f]i-^.r-,^r^^^^^^^ 

0 - r, 0 0 c t L T. > > ( s i -jHe ) ^ 2 r, 0 ^ 

CCM. 'v'J'-'/A (He) $:3 0 0 sr(^M#A. LT^^* 
S^r'^:OI.ch/J?T^^o Z.-^)h^\^mr_. S i 2116'- 
T F H 3 ^ 0 . \ --2%ilAtSitrn^iOj f^nmiA ^J?:- 



[0 0 8 8] v^- y^moj'^r^Mu .tu^m2 ojm^Ji^m 

Tn^rmni. 7s/v7^?£T, 1^00-100 
\ (A) ) 

[0089] T rim^)m ^^m<^^Zlt. \nm{Z7./\y9 
mu L ^ly; I h-^- ^ C /j^ T ^ ^ . a ffl (7J T a 

0 1 tyy^x^^ofjK i^^^ojt cimo:^HLijWi>t i so u q 

i£-:'T. T aJ!5tc;Wj^iill5tVA'>T I 0 - T, 0 nmC?W?^-^ 
TT a Nfl^.-$:iP;Jj,t L T^3l hJ^i ^-o T a m\ti&ff\^- ^ 

1 0 - ry 0 /X (kmC^jilfflTt"'^ I. Ll'^o 

[ 0 0 9 0] ^ajllMilWJ3$l-&if]l ^-^o lit) "7t^Tat U , 

(A) ^WMT2 () ()nnic/jF^;^(li{5>;jt"3"'2:-.o WJJH 

0/i OL miX F{i*^~'^=.<^^'1^^^^o W 
T :5 ^ /; i\ WHil f f ' { Ipe ^ f j: if (7j - ^4^/) fiiM i ^ t ^ 
MI£9 9.9 9 9 9 ^oC0W$^-y-y 

[0 0 9 L ] :kry/>%l]iD/\9—zz> ^mf^i&i'ji'jXl >' 

2 t7,>#ttiflS .1 0 8 aSilTjf;>ijt^ tlTi ^^c7jT\ K y 

r X -/ ^ y ?i { I M ^ f o H ^ -r X ••/ :F :V<7;^# 

.h L T> I -J ^ 8 0 S C C M#>v L T 1 0 0 mT o r 
r . T 5 0 0 W'Ojmr'-^i&M h ^rBcA L Tf r o /lo ^ L 
T, W l (B) (:>j;-rj;'5t::V'-h'4ll^^^>g2M[:!4 0 
9. 110, 4 12, 4 L 3i:, flimA 1 I ^muXL 

c:M()S["i[^^jf../jV:-^^v>-hvii^(7x5n2M[:i'i 0 9. 

■1 1 0T3/jTni:L. ^Ai, irfiJ^^rlRf^vn'-PV- h^j^g 
lilich^foTUT, y-h'nmoym'IfMWA 12, 4 1 3 



^$[532000-228527 

0)^^:0JlitS^'2 umtL fz. 
[0 o 9 2] X /-F:- 

[0 0 9 3] ^fz. <Tj2i;ji^v8JR4 0 8t^^X^v hX-y 

-^y-'y'm-iitj^'^-^^z.thr-^fz. m^il^. Tac/^tg 
[0 0 9 1] lrfii;4iT F TOJ K L >fflHf*m?it 

[ 0 0 9 r> ] ^L X. n %'i I or^m^^jim 

^mnm^o nfii ^fr-. tzo 1 [-A^fi^i 2 ^7>f ^if^^^i^. 

ftiTii. V- h^v^iy^yisj i 0 6 j:3R 1 o)^mm \ 0 7 ?t:ia 
Lx^oyb'i7jf-ni^m\zn ■^mm'^~<:>tzi6r,. mmi 
ihtis 0 k e V t^i/jiz^-^ifzo r-mi^Mi^zmmn 

oy/[k}M.<'t. I ' I ol^-S ' I 0 1 ^atoms/cm 
^ (fi^Wtct^l ' 1 O^'-f) > 1 0 l^'aloms/cm^) OIe 
[^H{:^"-^:>i^>/;^^j'^L <> lI.Tii I l 0 l ^atoms/cm'^ 
t L fzo ^ L T . -^^-i^fiU^ (I 'J ^ i'm/jii ^ :^a/iMfeJc 4 1 
5, 1 1 117, 118, 119, 4 2 0, 4 2 

1 , 12 2fr}bU%tsnfz. (1^4 ( B) ) 

[oO'^h] lo'j.h^. 1 C0#VE|I^ 1 0 7T, V-h 
va>f«5^o'J/fi2MJII 4 0 9, 4 1 0, 112, 4 1 'A ^Mt^ 

[o o H 7] \K{zn-i^v-r^n-*^t{T\'T^mi%'-^'-^^i^x^ 
I > '7 4 2 9, 4 3 1 T, fim.myh^^^ n^^n 

t^^ I >-\X h -^'X > 4 3 0 T®- T. m 1 ^J#rtS^ 4 0 

7 0j -iW^^^rili-^'^.m^u-^fz. z.zxi,t. K-^-fx 
•y-r-^^^i^n^Of/oAi^ i iV\f^'r\im-\ o Tits \x 

rCM. ( )-)^4 r> S C\M'.^\LT 5 OmTo r r, 
T2 0 (l\\VjrV/,Jc';J3Jcr1i,>;^rrKALTY;-'../io 
I o'.J^r'liJIJi 4 3 1, 4 2 3. 4 3 r>/^5jio/io 

[0048] ^LT, p-F-A' t'H '?rrr T/;%/jtc^n<o 

i-; h'--^.?iT7?:v';nL/io 1 :iT*;;jnifH!/f:^ 8 o k e 
X'iLT, 2 - 1 I) "•^atoms/cm'^t^JiSlgCTjUO'^^UJO 

i::m'jn::fn/-i^j 3 *;>f^,^^^^'1^4 3 2 , 4 3 3 
n/i. (W4 •(•; ) 
[0099] ^C(I, I i"Ah^<:^.'7 \ 2 9. 4 3 0, 

4 3 I ^yz±izMU^Lx. \ms.i-yy. hvx v i 3 6, 

4 3 7 , 4 3 8 , 4 3 9 , 4 4 0 , 4 4 1 ^}?:^hXl fZo 
^ L T, L' 7. h 4 3 6 , 4 3 9 , 4 4 0 , 4 4 



(IS) 



xiU-X^ar.!- 4 5 2« 4 5 3. 4 5 4, 4 5o 

. - — 7 7 '7 4 f) 1 » 4 b 4 . 4 o o 

f^«^';.:v;^:.,;^n4ST......^ 

S ^ 0 S C C M, O.*: 5 0 S C <. M#?.t 1 To 



. „ 



^X. v-xmi?B4 6 3, 4 ti 4 



T U.j.x IS?. 3 u 0 nm, T i 8^, 1 5 0 nm$: 

^;vUJTiV.Tft..,.t^-3«»^««^^'-^^ 

^ 'U^4 6 7.4«8..^i«f 
W»5l47O>>^0inOOnn...P;5l-^^^^^^ 

- .Ti3^^f^Wfil>Jc4 7 7(J '--'-^^"^.>^L.^- 

^V._t.-r^n. -fv1^'l)l5^fi£^W4 7V.. 4S4t^ 

o 1 Q .1 S 7 t'^,2 0>f-W^ 
H;^flt1*l^^bS.4 4 8 3, 4 « t 



(14) 



^.^^2000-22852' 



1 H 0 . 18 1. -1 8 r. , 18 6 imji^isntz. ^ 

0 H 1 a. 1 8 r, a. -1 8 6 a t^n^UV^^^- 
^8 0b, 48 1b. 4 8 5 b. 4 8fibiA:m3n 

%) 112] 1 '3 LTH 6 l'..AT=t '5 ;:. 1^4 0 1 .L: 

^'[0 1131 [fi»2] *!Krfi«?'i-rn. -mm i trni 
u-j-JiTi§ir. «A) \zn-Mmf^'i^' {^'D-mx^- 

,, 1 3 6. 4 3 7. 4 3 8. 4 3 H. 4 4 0. 4 4 1 ^ 

x-.^T^y'/r.i'J. 5Si^)V-h# 

ll)!i4 4 2. 4 4 3. 4 4 4*-BR?:W7 (A) tr,7;-r 

[0 1 1 51 ClTc;)X-y-J^>'^'7Xr.f.ili. V-hW 
^ 1 Jj^ f-^ m' 'J 3 >KT.*.>:b«fV, H 7 < X -y ^ > ^ 
^iriU. SF6^4 0SC(\M. C)2*10SCCM# 
\LT. 1 0 0 mT o r r . 2 0 D WW>ffiW«;^i*f^ 
)jdL T(t':» -i/J""^*^-- ,.^„ „ 

7o ?r - h mfB- 1 oy^mm < . h*e8MK 4 0 

6 lilt t h t'X -y ^ > y 5 A> 

[0117] ' ^Tli. I' V X h-<' X ^436 T F 

7 '713^ 4 4 0 ti7 rrn;>ii-v5-t:}K^J?lSnTV^/i, 

£1. 5..<m-r'-:3!(1tUiLT, V- l^fi^^^^g L ft 4 5 
7 4 5 S. 4 5 9. 4 6 O^rffi-htL/i. 

il.V^-^-i 0 l-'^-^t > 'J 'J > as 4 6 1 . 1 
16 2. •/-Xtt<«S4 6 3. 4 6 4. 4 6 5. K l- -f > 
',t1iij l6 7. 4 6 8. ./v./>'<-> H>)«4 6 9. 
^jlpfBn*eS*m4 7 0^r^/.^LT. M l (C) \-.r<^7 >7 

U rf3.Tl?15 (A) r->r;i-«'i<{f/i<^- ffi<7j;^?£ c-Jr- 
[()l'>0] ^-J^. t^5 (A) T)ij.fiS.L./-lL 

3fi. 4 3 7. 4 3 8. 4 3 9. 4 4 0. 4 4 1 ?: 

.^y^,}:, LT. f?lt-' -K V I > ^- t- SrB^^J^^'^^'^L ^ « 
ifti b tr ' ^ ^ - X ^ lo> -XM ^-^'-^tz. z.(D 

ti^.m?> (A) \zh\ti~o\'-f-h9.mt'-^7^'.ytti 

0 3. 8 0 4. 8 0 5, 8 0 6 m.-)>%^ ntz. SffiA^ 0 



i-j r v" X h-7 'A '7 ^ T'- b'fli'fft 

[0 1 " n ("L , Xh-r:A.'/ 8 0 2. 8 0 3 (iV 

-hm«4 1 0, 1 1 *fiy«i-^^^4^--w*-^<^-^'* 

nTv.ii"*««*H--rx-v-7^>yfeci'J^fr:i^^^-" 
.:;^f>y/;>*^rLfd&a>7.HT7.^80 1. 802, 

8 0 3. 8 0 4, 8 0 b^^f.M.\^tz, 

[() 1" 3] iMoy.vM\t%m\i\^<t^^^^^<^ t^'' 
r-.i:i-lot-m> 'J:i>i&M6 1, fii «*eJ*B^ 

4 8". ■/- Vm-X 6 3 , 4 6 4, 4 6 5 , H Ix-f > 
ttt.S4 6 7. 4 6 8. /<.,v>'.->'3>K»«^'< 
«)STOf*m4 7 0?:)fMLT, 1^4 <<:) I'^J^-T ' 

[ 0 1 4 ] mm -1 1 ^'mmmt. -mm 1 1-*5 

tWHV>o*5&. 5^m^F-7 - 1 3 0 6 5 ■mmU 

8 - 7 S 3 2 9 E^-i:-?Kt:f.i? 'A^i-lfc]?a'l5€:)8V>^-i'^^ 

[0 1 ■' •' ] ' -"C- '^fl''^'''' 7 - 1 3 0 6 .'1 2 .^i,-ff<l^ 

1 2 r 12 0 1 irm<t> 3 I 2 0 

2 ^r^il^. ^0)h\-^ikn > U :3 > 1 2 0 3 $:Jfe;B^b 
tz_ -c5 G r , m*}!ii?t'-'c- 1 0 p pirn/JX>:/ ^ 

y V il.«M^:-^^J L T X y 'I f^^rSf 1 2 0 4 

[0 1 •' 6] mz. 5 0 0 f. \m\o>im^-xno) 

(j^ r, n 0 ~ 6 5 0 t-T 4 ~ 1 2&?Ilii. 5 r> 0 

r, rjgn^^*?.>'.>'.m l fc. (i^ i 2 ( b )^ i ^ 

[1)12 7] S fc. II^I 'I'- 8 - 7 8 3 2 9 Wii^ cf^TK 
1 3Tl!if!)l-rs= 

[0 12 8] ^r. 1 3 0 1 irsi^ti. u 3> 

p 13 0 2 ssiiii. l-.r_J*-:raft> " :3 >Bf; 1 3 0 
3 . fi?{L-; u 3 ^ H« 1 3 0 4 ^mm]r-)bu\'^tz. z.o: 

mil ;M 3 1 3 0 4 C7;l?:i 1 5 0 n U 
[0 1 2 9] ^('lt<t:> U3>IS 1 3 0 4 €r'^^'--^ 

yiT. jM^ivj(xmaf?Ri 3 0 5 $:m^. ^w^*. m 
mm-r 1 0 p pm(;jxv/^A-^t^tJ«^ft--''^ '^^^ 



(15) 



u%tr?t|-, .':;y.-ct.:o. 

<it.;*-)i V:iX, S'«SibK I-'*1^"^" „ ;-rf*<ft*.!?33R^! 

t, (sra? 10-21 ''■'■■■'!':,' „,,.„,:E 

41 7 Bit-,' II iJ , . 



"ro,3..1 'c;;iX«i-r- ^.#"?l^«^v 



0 ~ H 0 



.-v .7,1- 'z+i-^ )-tL -rill ^. 
, foir^Lf-. f.'.l. 0 0-110 



(16) 



10 ■ill. »*wMMMi«it*»«"i:f 



^JIS!20n()-22852T 
Mt£.:, Slt« 

tri v n^-. W^^'^- '''''' 



(17) #[^32000-228527 



\^nAf\m. 10 2 1 \-fim 10 0 2 t^^\zm-f 

^'JlTl-^^. ^tz. Wl 0 (A) T'i':TA— A 'lZl{}-j 

V- \^wm. 1 0 1 o/j^oMrE"^"^::'^^- bmm-i 0 
'rO) fo:)':^7!$im-\ 0 3, 4 0 -I t^n^n^^Lx\^^ 
^I'-K^imi^zn. 7'-7sfr|ife^. K I -r > Ml*. ^ 1 co:^iM 

^L.T. ^oMmrmii. b~b '\zni-jtzmwm 
[ ( ) 1 r> s ] [mm ^] mi Tit. mm\ s t^c trz 

'/--Xf^rn««!|ljt?ISSl 7 0 1, y-Nffi^M 

(A) 1 7 (.) 7. himMmmm\^'& 
<B) 1 7 1 u :^M5P-\'->(i?issi 7 12. mm^^i 

7 0 ("i ^^f LTl^-^o 

[0 1 r> 9] \J-7Ji^^wmmmm 1701 ti. >'7 

h I > :A 9{nyi,^ 17 0 2. ^^^n > 1 7 0 3. 

/s v 77 -.-nm 1 7 0 4 , ti-> r/'j > y[£?I5gf 1 7 0 5 ^(f 

[0 1 (s 0] s/i. y-i-immmm^m (a) 1 7 

()7{-3;, v7M> L > X^frijS^l 7 0 8. I.-^<)l->7 ^[^3 
1 7 0 9. /Vy-^rMl^ 1710 {rfMX.TU^o 

[^frV'';«fflSKB/j[nigft (B) 17 11 h\nmumf^x& 
[0 11) 1] LIT. ^n't:nom%oM%ns.(rj--m 

>' --^ h I > X ^[fiJS^ 1 7 0 2. 1 7 0 8 1 
0 - 1 (S \X^j U . I H'> 7 ^fr^]K& 17 0 3, 170 
IK /S'v7rf"l»^l 7 0 4. 1 7 1 0, -y->yj>:r0 
1 7 0 5 H^^g,"^ 1 7 0 6 til 4 - I 6 VT^ofCo t^ 

^ -7 ij y[pji^ 1 7 0 5ii^gRi 7 0 btif^^jn^n-sw 



n^jMSf^#s/jXT^TFT{-wL ummu^'.^n - 

[0 i 6 3] I :s (A) (i> "M^l > ^X^HK^(/;TF 
T^;J^^I/^Xf|J^>J';L.Tl.^-::^o > y.^VA%<r}n^^ 

( G O L X^^fm 1 8 0 3 ri t i--/ -7 7^ tS: I '4 
LDD^MfeJr 1 8 0 3 t.c^jK^fj:, K3 (C) (I 

i£,t(Jl^<. 1 8 0 3 a$:2. ()//m. 1 8 0 3 b* 
1. 0 //mi LTJfe/j^1"''o::i:/;iT^'<0o 
[0 1 (5 4] N 1 8 (B) llU^sH > -'^MK^, /Vy 7' 
'rW&orx F Tc;j>h?/j^{^') 2: -fs L Tl ^^.>o zn Oc/3[rnKC7; 
n-Pv 'f- n^T FT{i l^^^'-^'a V- hch LT<:?^0. KU'^ 

{ : L D D M feJr i ^ SI 2 (7^ f-,^1^^;j if i 1 1 0 
t»<)o h'?ll«i-t-/<-'7.v7^T^LDD 
^fi^ (tSCjLD^fJM) 18 12a. 1813 a(?>il$^ 
2 . 5 /t m i L . -t- / V- -7 V/ 7 L /j: I ^ L D DMl* 1 8 
I 2 t), 18 1 3 b(7Jli^^(i $r2. 5 /i mi"^-^^ .1 i/;^ 

[0 1 H r>] Esi I 8 (c^) ^i-^^:^"/u^ !^mi^c?jtft 
o)^^m.^w^w^'^w^^^nx\,^<:>. y- v^^mt-A'-n- 

^ L D I J^fil* ( C) L 1 <S 1 ^1 a 1 

8 1 5a, >&;:Xi--/\-^.v7/L/j:ViLDD^ril^Jcl 8 1 
4bi 1 8 1 5 bc7jMS(l, ^■^'lT-'^lir^L<1-'^CchX;? 
jiF^K, M.lti. y- h'4!<^<h-t-/\-^'y-/1-§L 
DDt.fil* (GOLD#'t*) 1 8 1 4 1 8 1 T) a* 
1. Tutm. i*-/N--^ v/b/j:ULDDiifii^l 8 1 4 
bi 1 8 1 5 bc?:jIS^^ 1 . 0 amt-^-^Ztfr^X^ 

[0 1 () 6] Ri 1 8 (D) mi^i'Mmhim^A\Lx\-^ 

<0o Z OA^VJ^Oj n r '1 m T 1' T tl v fl -T- h X^j 

MojmJilZ L I) Di^'itvXtf^^r^'^j 2 c'J-f.W1^i.^'fe^/;^l5t't 

DlJ^^^i® ( GO L Dfriyc) I 8 1 (S a i 1 8 1 7 a S: 
1 . 5 M m. i-- / -V :/L ^ L D D^fi^ 18 16 
b<t 1 8 1 6 b(;jii^ .$r 1 . f, um^t ^Z.tfr^X^ 

[0 16 7] 1 0] -4^mmxi,t. 4mmM^ 
[0 16 8] t-^3 2 'A) n4^m$tm^i\n^rzEL'M^i: 

l£iH(;3hffit^TS)^o N3 2 (A; (:t;uT. 40 10 
(ittftc, 4 0 11 {M!i=4iSR, 4 0 1 2{1'/"X#JB(»)I"] 



(18) 



f$m2l»00-2-i8527 



10 1 3 (jv- hmmm'sn:$> o , ^-n^*n«SK 
mimmm. i oi \ - i o i « stmt f p c -i o i ? 

0 1 ) yf^ ( ; •/ > mth^' 'j ) 7 0 0 0. 
'A^MM 2 « > - 'J - '^^^ ' 0 0 1 ^J>i5tt '3.nTi> 

[0 I 7(1] ^Z"-. l-^:^- ^13' «*'l?te#»l«EL:S.-n 

j^iW«irrifiit.i;fiT^.u, »£te4 0 10. nm-i o 2 1 

(7jh(M["]KJllTFT ({tiu, ^ITitnf^r^'l'S 
T F T t p ^ llfi T F T ^rm^i-f^ t j tt fc C M O S 0 

S^$:a-r<LTl-:i. > 4 O 2 2Rtflii^?.RfflTFT4 O 

2 3 m L . ^ 1 t-(4f: l ^7- ^ t f 
[0 17 1] ^mmm, mm?vmTFT4o 22, 

LBii^i1l5trrFT-l 0 2 3i:|iSLTjflV'^^<tA>-eS^. 
[0 17 2] icgfiJ^qii^/ll^'-rraLnlSSfflTFT'lO 2 
2 , ia;^«BflIT F T 4 0 2 3 i)'^%)>\htz^. ^UlgWT 

ti^^mvmmx <¥trM) 4 o 2 Bwhtrsi*sK/?iT 

]■ T .1 0 2 3 c/j H 1. -r > im<4v,6<](:^aM-r^M3#tti^- 
T^i^oLSi^rai'Mi 1 0 2 7 ^^-JilcT^o. Lil5^m4 0 2 7 

^!t?l^ffll-o^t7'/'-e*^. ^LT. l*J»t1€4 0 2 7 

[0173] f:l»4 0 2 f)$:f-;fiS;-r^. KL«f 
4 0 2 y ttiiSlli'M- L W1*-+ (jt:?L/feWH. Ei^Llftj^. 

[0 17 1] 't.^'lirj!a{*lT1i, >--v H--<'Xi7$:fl3i/iTiS 
?f/i;i: j^O E LIB ^rffi lj'cTo. >^ H--v'Xi7^ffll/^T 

-■^-a-A/v^Mft&i.'i^o ^C7j{tiint. fe^l^H 'CC 

[0 1 7 5] HI.M l 0 2 M€rJE-(i'?,Lfe'3. kC^ 
<i^.4 0 3 0 ^]^-hV^-^-i. SIM 4 0 3 0 t F: L»I 4 0 2 9 



'^iSLl^o <it'jX. ^im^XVAM \ " 2 9,hl^4«84 0 

3 0 *^mi)m-^-^.'i'^^ i'> '1 " - f 

[0 I 7 tS] 4:y{ffi#'IT(illt*fe4 0 3 0 tLT. 

L i F (-/ y^t'J-?-^'/^) MiAl (r)LS-'t7i») ffii 
Wf.fi){imi£i^tBl.^^o. lXmz.\iEhm-\ 0 2 9.1:1'^ 
mTl nml?<^jL i F ^5:^ 
L. ^0)\-AZ 3 0 0 nmf'?wT il 5:^'^'AS5I*)^B^'^ 

-eLTl?fe<«4 0 3 0(i l 0 3 l-C7i\^nmM 

\'My.''XUU-\ 0 1 ^rjm^n"^^ SB«*4 0 1 

fi4 0 3 0 i:)rr',i£(^y.t):E&-'i-x'ofci6<7yliafii^<^i'"^s. 

0 . #mi't^s- A ht^ist 4 0 3 2 *^LT F P C 4 0 1 
[0177] 4 0 3 1 IC^^3*lt*ni?!c('*^l'^"rlSI<ai4 0 

3 \.)tfim-\ (' 1 (3 t&wi<ji:}-Msi"^'^i4<>'"- wibT 
s^s^j«4 0 2 (m:>'»e»iP-4 o 2 » (:a>5'i7 h^^-'v 

£fli-6?T'o.^-5?7'.''*^. ^tT6iifHfJJ]MMK4 0 2 is« 

1 .y :f > 7-05 ( m mmM a > ^ '.^ k n <7j]f:-«^B.'f ) 

aiw,.]fi-.fit.n¥) (:)f;.)il^LT^5(■:^^^iil^. i/c. leMBK io 

2 8*x-'-f ^ mn^mw. \ 0 2 6 

2 fi tm^B. 'i 0 2 B/jiliilUtsJI&Wntri&^^ti^ ^^-'^ 

[0 1 7 s] iajJ;v(cLTJfefjS.^nfcEL^F-wMa 
^m-^T. 'N -y 3 >Pi(3 0 0 3, 7CUW '1 0 0 

4 , fj/v-W fi 0 0 i);'j'>)fe:f)lt5tl^. 

[0 17 9] 5 or-. EL5{?-rfiR&ffltJi-Ji-LT. 

; 7 0 0 0 i 4 0 10 WFN#H: v - 'J > '^t^)"?^"' 
iii It 0 n . S 0 (I > " ' J - 7 0 0 1) C?ji1-#J \Z (iSFfit 
W (^i 2 0)'y - 'J >• -^tf) 7 0 0 1 A^fe^fi^cS n^j. 

[0 18 0] -wis. Ci^J.-nilJ'sWfi 0 0 Iti. ^z^- 
H 6 0 0 0 ^}g tiv:bf-66OTjgr»?5')i:LTfc»f!&1"^. 

I) 0 4 ttT(i. PV(- (d^UHxU 
K) . X-tA-^.Mm. PVB i^t^Uli 

~n-i-T--7)\) if-iliEVA (X-f P : tfxn-T-t-r- 
h) ;&!l!l.?::li7'j5T$'yo l<;;.iti^W6 0 0 4C?j[A]aB 

[0 18 1] ^/i. .W?6 0 0 4i;jM'tC7.-;-+t->£ 

[0 18 2] X'-.— 3 




[0 1 8 :n ^/i. .-/j/v-MB 0 0 0 ch LTli. fl^x 
r « 1 a s s - R e i n f (> r c o d IM a s t i c 

s) p\^F t-.n ri-^^ H) -^^^i a, 

1 <h LTl* VB-^^H VA^;f]l »^^YV> S!c+Mmc7:>r;i 

()^5ctLK?f?iw 7 0 0 1 i 0 I 0 tomm^m-j 
TFiM^4() 1 7 i,z'r\ii^wrj&i^:r:sti^o c zx 

'I . -n) 1 f) ^P"l«{: L T > - 'J • W 7 o o o i5 

^:$.tM7 0 0 1 COT^MoTF PC* 1 0 1 7tr1i^fK](: 

?r jtf L T u ^ c/j xmm \ ii^i w^-^^ ■ o 

[{) 1 S 7] 3 (AJ ti4-;lji^;ji[i^'Jc?:>K L;fi7KS^r^ 

J [fa w T * , m :^ 3 ( A ) ^ A- A ' x\}m L y^c^K [ffi ra 

ftrl^ ^ 3 ( B) (I^K-^'o 

f'oy-AW^m'^'X.rs-, H o o 3 ^^x^W- 

[0 18 9] ELm-r^m-o^o^zLX^mH 
<) 0 0 1 ^l^tt^o c^x^iTiW^ 0 0 -1 ,t;/s-W6 

0 0 ^)trim-^-^^rz.i^joA^m'\tLx^jm%'^^. 

K) , X:in->^itf.Blf, > 'JiJ-V-I^Sfr, PVB U t 

h) r-jllu^: 1 i:/;^*T:f!-<). 1 i;'jyiii^.>f^ 6 0 0 4 omn\ 
\z^mm^m^x:ii< mumi:^m'^x^^^o:^xpr- 

[0 19 0] t^fz. *^ n 0 4 oyp{z-7.-\—^—^ 

irxh^i^o 

[0 19 I] X'\— *^-^a^it/^i«fV. /N-yv^-v-H 
MS 6 0 0 3(lX-^.--^h-if'.^jhS^n-r^r-i:/;»T^'^o 

[0 1 U 2] ^fz. '<—^^ h i) 0 0 tLXi,t. .tf^X 
^^L r;i.^ -^'^Afti. X7->t'X>l&, FKP (Fibe 



r K 1 a s s - R e i n f o r c c (1 Plastic 

s) ftc. PVF '^^'J i^x;i x;i'i-"^'r K) "W-H A. 

v-r^--' i'.H A. 7lMxX5^n 'I A^fiti'/'::/ U 
\ ^L'XVVB A*^ P: V A ^ jt] I ^ '^l.i-WfV . ^\';im T H- 

1 x^.'7A;i: r 71^ p V 1' -7 Y ;i A<^-^ r ,H-AT 

[0 19 3] (n.L. F r-/j^*:>c^.>5e:V£y;Fr^] <>i:^jW 
y/fnj) iz^'jxn. 6 0 0 ()//tjS3tn:^^fT'^o 

[0 1 9 4] :kiz. Jt^Jtb 0 0 4 ^./ni^T,'^J/N— W(> 
0 0 0 ^Jgi?1f L fz^k. >'c^.*l 6 0 0 4 o'jfflSl (SVrifil ) 
^^tOctOlIXl — AWH 0 0 l$:axUfni-^o U — 
AW 6 no Mi> - 'J > :'7-W LT^ft^i-^.) 

h 0 {) Li HJ;oTiaflrejn-^.o zojtz^. > -M:. yH 
fi 0 0 L T(i. ;/t?i3iHh:W.<^Bn ^^^jZ/iif ^ L u 

l^o U^^^. > -'1 > v'>f|6 0 0 2i,tXz^<>fzli;K{&'<^m 

j^=(tmMi^i^^fmx^j^^z.t'/}^i^Li^o ^fz. >'■■' 
u > '^-H (s 0 '2 oj\^mzmm^wm\ i x.%'^xh& 

[0 19:",] ^Tz. nm-l 0 L 6(i>-U>'m6 0 0 

2 \ 0 1 o t(^MM^M-yxv P C 4 0 1 7 (-'6 

^^Aj\'}iziM^t::in<j. ;i^T{ig[i^4 o i iuz-ju 

xm]Lfz:'jK i'iOjfim-\ o 14, 4 0 1 o ^.(r?]^jML 
T> '-'); yffiS 0 0 K?rMl'.'TF PC 4 0 1 7H 

[0 1 V)h] F ].:&'J^i^f;fC;j!}f^ir^to^](^ffl7l^WW^ 

W3 4t:. l-[fiiW.uS:^N 3 r, (.A) K'lS^^L^^t-^] 3 r> 
(B) N3 4, [^3 3 5 (A) /^cXt^ 3 f, (B) 

[0 I H7] [^3 n:4JUT, ^M^3 0 0 1 hllrifiltO 

nfcx-r v-^> yifiTFT 3 o o 2{i^i)^^;ic7:>^^■v-^ 

jl.^l T I- T ni I * Tifijj^:^ tl-?:. ^ >^ffi!i{f'J 1 - 7 ©[1(0 . 
[0 1 9 S] ^/i. nnU^mTFT 3 0 0 3 

0. ) n-f-^-r^n ^i T F T ^/f n ^ t jt-./j^ $ n ^ o i i ^ . 

f v-T^; Y}]]T FT 3 0 O 2 K l i >fid^. 3 0 3 5 

1, tf\m:^ 0 3 6{:=t-^T?am-'J?aJ/HTFTi7:)V'- h?B>te 

3 0 3 7 {Z'f^^AW]{zmi^KtsnX\.-^^Jo ^fz. 3 0 3 HX 

'rr^n-:^f^iimt. K-i y-ri Vm'VVT 3 0 0 2^;V- 
F Villus 3 0 3 9a. 3 0 3 9b ^Vli^sWJtif^^^^^-^ V- h 




[0199] z,o)^$. "^^mmmfu t i^^ t 3 0 0 3 /jt^ 

[ 0 2 0 0 ] ^Tz. A^-^hmrimmmmT f t 3 0 
^ ^'.{i, -m^sc^jT FT^m\ni'jf^i~fx-Mnm\z^r 

[020 I] ^fz. mSo (A) wi^m 
mmT V T 3 0 0 3 OjY— hit® 3 0 3 7 <i:/j:'&rdM{i 
3 0 0 ^]Xyr.^t\.^mXX\ im^mfnTFTS 0 0 3 

K u > Wt!^' 3 0 -1 0 t^UM\^:f\^ ixm/x^. c j) 

Z.Ojzi:^ -r y^.^ 3 I) 0 .1 {mmm)^ T F T 3 0 

t L xm^-^'-^o t^.^^. K I 'f :^ f\m 3 0 4 0 [tmw^^ 

[ 0 2 I) 2 ] X f :y Vmr F T 3 0 0 2SLZJ^Wm^^\ 

mniTVT 3 0 0 3 Oj tizi^tWj \ .^'<y i^^s—> 3 

0 \ lyj^mi-^n. ^oxtrMmmmmxu^^iBjm 
3 i) 1 2 i}m)il^n^^o '\^mitm3 o -i 2 ^fflu^xT f 

zt\i^->X'A:/t^f&^-E.z.~^^yprfp^^^ i^oT. E 
] . W ?r T ^ fil { : Ife /j^ L "3 ^ ct t liffi ^ 

[ 0 2 0 3 ] ^fz. 3 0 1 3 i,t5cmi'^ojf:h\.^^nmx^^ 
< F I. m roMm x& ^J . mz/ssfitsiffl t f 

T 3 0 0 3 0} H I ^ {i?r>a.Wt:ifS^r^:fl^o ^c^^yin- 

( : 4^.u ^ T t i , r-l! ^^$^JtlSI f{ J T F TtLXn^^ U -M T F 
'r^^ilH^^li.-^iW^L Uo irfij^imt^3 0 -1 3 > LTii 

n.^c/0':7 3 0 4 4a. 3 0 4 Ab\z^^:^]\:')ii^nrzM 

'\^\mzm\'^'^^) oj^\^znxm3 0 4 r^frnf^-tEti 



[0 2 0 ;-)] U^:.^ I> i> V3^^>frtS^F LWl i: L X^^m ^ 
U%\0)hOjf^;^<jfA. fij^^i" 11. Shonk, H. Mocker. 0. Go 
(son, 11 Klupr W. Krfudor and il Sprci(zor ■'I'olymors 
forLutt Emitting Diodos " .Euro Display Proceeding 
s 1999, p. 33-37 j K^'^^V- 10-92^76 '/i^^lIrfC 

[0 2 0 6] ium]nmtmtLx\t. :^-.t^(i5r^>tt-^^ 

•t-^S^^M\z\ti\'^')'^s.-V>\i:^l F*ffit:5S3t-r 

^^5t>'Lf^ { 'j X - I > f - I ^ L < (i^^ ' ) Y)V 

4--n -^x-i ^-$r.itu^ntiiii^o Mjyti3 0- 1 r, o n 

m <4r^L <ti4 0- 10 O nm) (t"^~nifi2:Ua 
[0 2 0 7] (fiL. U.[:(7j{?-Ui>*.yi:[i<c!:LTjf]l^-^;ii 

c^jT^^^i't^F \jmo)- -mx^^'-.x. :in{i[s>i£T^ 
KmrrmmzuiMUj^xE ijf ^mmjczs^to-jtz^i/j 

[0 2 0 s] Mr.it. A^%rf\B.Mxuy]'-^n'-^'-mtn^:^ 

ch L-Tj|] I i -of .J $r:'j ; L fc:^;>> r^Mm F IMH 

^n]\.^xh&\.^. ^tL. m^^m]}^:]p^'<''i^m}'..KM tlx 
yy^X'c^^o 

[0 2 0 9] -A-^'JiS-mmx^t^ytM 3 0 4 f. Oj Uz P E D 
OT (^tM^rf-^x:- ) ^fzUPAn 1 cl-'jT-U 

: ) T;^:r-?:.]H?L?r-: A)^ 3 o 4 <s ^^it^c:MM«iil<?:>E l 

*fchLTl ^'<:>o x-LT. Ii:?L/HAff 3 o 4 HC^jJilit^® 

m^mmxu<^wM3 0 4 7 7'jiriai-t^:n-^.o >t-^'^^js^'i(7j 

^ifr, :^:H:M3 o 4 r)T:^li[jX^n;^:i>'(:tiJ-.iM#J{:f"7?0-> 
T ^TFT(7jJ:7;4:'"J/j^-.T) /Mt^ n^-f-yj. Iviffili 

[0 2 I 0] mW3 0 4 7 ^-i?ll<./jX^ti;tiP.l'^.'.TF L 
r 3 0 0 [^Tti^^/L/jli-^-^o i:iTt^O E L^^-/^3 0 

0 .Sii. [(^l^^-'rli^tli 3 0 4 3. ^fiyt}^3 0 4 5, 

i:"J'J'i>.M 3 0 4 h&:/r4ilRli3 0 4 7 TJf's'jt ^ n/i 3 
x:^ -^^-$:^r^1-o W3 5 (A) ( -3 ( -iftiU^'rllM 3 0 
4 3(ii*i:*o',;[fifW(:t5ti *g(--r^./:ii6, l^'I^ H^^/Z^E L 

MT'tLxm^-^-^o ^l'^x. yTJtom)'^mr-ym''^iz 

[0 2 1 I] i ^i^'Ji^AMWTii, r4i<*3 0 4 7 

hll^ GII'?12 ri:'l5? 3 0 4 H^flittTi^ 



(21) 



mMtm-'nra'ii 



i H L r-i £Ei«f^-^ - i-c* '5 ■ 

[0213] El 3 -4 'Mi^'l 1 ~ 7 It/lS. 

L i£ a« * )ii t ' ^ ^ 

!Ifl;c(iN3 6^Jtn-&o C«3 -iwPffitm^cf^.'^ 
H E 1 . ^^r oym'A t^iit-MW^ T I- T ff itTS. ^ . 

[D 2 1 r.] [-^3 6IC:t30T. ^ WJ?W;HT F T 3 I 0 

[0 2 1 <s ] 3 liTii. mmm " o ^ 

[0 2 1 7] -ebT, *e^j:^.T^=£^j/s> i7 3 0 5 la. 

iL /v/-ji,T-,it-5>;r6:;t)K 3 o 5 2 A-"iF$.i5X:?n^. ^® 

J-.t-il+l'J'^'i^T'-fe^HT-th'"^-^ (ac acKta 

n«>) T-.-s-sm f/i- xwi 3 0 5 3 , 7 '1 5 ^-^/.'^ 

^^T/i^o^fiR 3 0 5 4 /;;)f;.fi^-^n-?.. ICO^-^. ltlS3 

TEI.4??'-3 1 0 l/jS)f<fi1c.3tl^c 

[0 2 18] ,fC>ffi3 0 r. 2T!;fe'i-:LAc:)tH. ^^11^.?; 

[02 I 9] U^^^ 3 <i i/JfiiffiKli. KSiaC^I 1 ~ 7 

i i' I tti { -Ji-^tj^ xnm- ^'tfj '^mr- ^ 

[0 2 2 0] i?a 3 5 ' B) ;'>j<L/i["]S&i:^<tlil4^=f^*§ 

t::..A^% ^'Mmzii^^X, 3 2 0 KiX-f-y^^ 

> VJilT F T 3 2 0 2 i7J 3 2 0 3 ItX-f y 

-r- : ^)\\ T F T 3 2 0 2 0) f- Vfim^. 3 2 0 4 
ffiiliai.njT FT. 3 2 0 .') lin >-r >+N 3 2 0 6. 32 



0 8 (ivii,'^tffi*;^J*. 3 2 0 7 liE f-iT-S. 

[022 1] N2 1 fA) (i, "-'JCJlW^^fnl'ttttM'':^ 

;K! 3 2 0 B $:.ii;,jt!i:L /iltS^WWT^.^, KPt.. -'-^W 
^^;i)mfMm 3 2 0 6 ?:>l'.o(C»^.m>i/^d:^i'J 1:: 

[0 2 2 2] tfc. L^2 1 (B) (i. ia»S(»W3 2 0 
plr~ \fim 3 2 0 3 hm^\-^Wfz%^<3mXt, 

fiii, W 2 1 < i:n ^(3va;Mtiia» 3 2 0 8 t-y- 
h?id»3 2 0 3 J:/j;fr!.^j:0fd:i'J:0(:RSiltf:it«i^i.i:7':J'J 

^i-t. -itrnmrn. 3 2 o 8 i i-rdsk 3 2 0 3 1 

[0 2 2 3] Sfc. If2 I ((■) 11. f-^2 1 (B) 
jfii|riltS(rfi«vl«3 2 0 8 hgd«3 2 0 3 

a. 3 2 0 3 bi:¥fii:.St^. S'^'-. ^"-Joyv^rM^^ 

WiKm 3 2 0 8 ^^'V'urMimtfi^^oizmit-r^ 

.^.(:^^ff»/y5$,o, tfc, ■«»=ll^«i5 3 2 0 8 hffi 
i.' 3 2 0 3 .-1 . 3 2 0 3 b OjX ^-fi^ip -Ji tW.f'<SiZ ^ o 

izi&^^zthu;i>}x$>^. im.immr^ 
-^■^ztn'^x^^o. 

[0 2 2 1] K12 1, «MfiJ 

ji<irti{*'i(7jiii!ii4?mife^^ri'-S'E Li£>ni^.si!i»e4ffli'>-S) - 
[0 2 2;-.] Bi35 (A) . (B) ximmmmniTF 

T 3 0 0 3 MtA'A^-5>'BH:*ff:f?t^fc46(~3 > 

-f l ^Y-A 0 0 4 ^i^lt^«liii.tLtuS^J>. a>r^-tf 

3 0 0 .1 ^^mt'^zth'"Mx^.^oo nmmmm^F 

T 3 0 0 3 i: L T'jJ« 1 ~ 7 l:;K-r=t-J^J:*?^?(J«n 
-Fr t-'l F T 5r)fll ^X^'^tzA, bmiWA^:^ 
V_ hitSI - m i -5 ('iS 1+ b nfc (3 () L Dfi-te^ 

'Mfitii.c « -mm i: •'r- ^ lit tmtnhmm mr>fyf'i 

:^i\K:fjK ;i:.%mmx^t-Oj-^'\-'.-m^zi>y'y^:i 0 

I) 1 j>mji) ii I xmm)izn]^><^''^\''Z¥fMiA^^^. 
[0 2 2 6] 1 o/m-'^moj + ^- ' ^ >- ^ > tid V 

fcii) ■ -^^ Wit 'f ^) 'J ?t^<lfeS.IC# ^ G () L 

dw s ic 'J t ik i ^ . 

[0 2 2 7] ^ti, \M2 1 (A) . 'B) . (C) OM 
mziiix fef-gt^ :3 :-r > +^ 3 2 0 5 &#BST^b ^ 

[0 2 2 8] st-fi. ::w i'^m'^Xti. «M« i ~ 7 




[0 2 2 9] VMirm 1 1 ] \-:iiioy4^m]^MMiJiy{<'J^ 

[nrji-r^-r-^y '/miim'/y \zhm^ um^ ^jh ^^^^ t 

r'/'^Jft^Tc^'^.o W^u^i, 1998, SIIX "Characteristics 
anri I)r:vinM Schemcof Polymer-Statii lizod Monostatile 

ILCI) Kxhibiiing Fast Response Time andlligh Contra 
SI Ratin with Gray-Scale Capability" hy H. Furuo e 
! a!. -^^-^ 1P97, SI!) DIGEST. 811, ^^ Ful 1-Col or Thre 
shoidicss Ant i ferroelectric LCDExhibi i ing Wide Vie 
wing Angle with Fast Response Time" by T. Yoshida 
eial. 19f)H, J. Mater. Chem. 6(4), 671-673, "Thr 
f'^sholdU'SS ant 1 ferroelectrici ty in liciuid crystals 

and iis application to displays" by S. Inui et a 

I +:[a^ff5^:^5594569 n{zm^r^tir:ims^^m\^^^^ 

i i\i=> If yrjimz-^ n fi^-Avii F L c aMi^tf^ 
wk^M 2 2 {i>s-ro H 2 2 \z:'?v-^' ^'of^m%m\^.mh 
r.^<,^>r.^-\^\t ri-iri i f - vi^x-r •y-f-> y^:- 

f- (f:r::&Utte) , >f^f5li]{OTjPtti{-.T^>'^b„ THa I f- 
V-r-X r •y"?^>'^^:^- h*J {:oi>Tti. ^fH'^c?:)" Ha 

I f - V'^ X'f ■^f-> F F L . ^46 m'S 

\mw?mi)^m.<^mm.-^mm'^vm.. 1 9 9 9^? 3 ^ , 
[0 2 3 L] 2 2 f^>r-c:sn^:i;-5ti, z^oj^^r^'^m^ 

[0 2 3 2] ^fz. $>^^fnLmmz^^i'^X5i^Mmm^:^f< 

^4: mi. rtr 'ft «i c'v^sifi ( : t i > viii« n jcj L Tis® r » 
[0 2 3 3] ^fz. -mz. ML^ufiitS'ismmEr^ 



[0 2 3 1] ur.. z.o:ix-'jfmi-:!^imbi'm^'im.u 

[0 2 3 r»] VMhmi 1 2] A^[}mmT{t. .im}}\ojT 
m^^iL/vrzr^\m^^^miz'Ji^rM 1 h , w 2 3 , ty 2 4 
[0 2 3 H] zoj^'^um<^iki^i^zi.t. mmm^-M 

3. M2 n:>j;1'o 

[0 2 3 V] M 1 9 (A) nm^mprT-:^,^). -A^a^',) 0 
0 1 , rf.-aiyjBl)9 0 0 2, ^■^i->v/jf?f^9 0 0 3. 

i^ii^iH 0 0 4. aili^^'A i yrf-y t) 0 f) , T> 7^:^-9 0 0 

6/jw3:hf/iic^^iTo^« .«ii:Witirf;^M'j5^^f^9 0 0 

2 , rTj^A>'JfHR9 0 0 3 , A:X7 '/f* < ^^'v h 'J > Xtf 
S-^M.t/i.&'rliM9 0 0 4 lii.^J^'T^^o 

[0 2 3 S] Ml (B) (i^x-f ^J.^ 
9 10 1, S>j';ScS'i9 10 2, rff- \:/7f^R9 1 0 3. 
ftv/. r 7-r-9 1 0 4. /\ yr-'J'-H 1 0 f. , '5^:t^R9 L 
0 B^Oii^'^Tl .^K>'^nji(i,^'f,ri\./;g[^9 1 0 3. 
iilKr v -r^' "^v h ij V ■^.Jm^^mA./z^f^mi 9 1 0 
2. '5M9 1 0 <S{:.ii§./tIi-''::.C.i:?0?T^<>o 

[OL'34] WlH (C) (i-t/X-r no ^ h'o- — 
0 , 9 2 0 K < -^^IF) 9 2 0 2, S^lt^K 920 

3 . i^erP X^ v':^ H 2 0 4 , ^>ny^[F? 9 2 0 5 T^^fjlc^^ 
nTi^'':)o i^Mfi^BflilS^^^^f^v^ 2 0 3, lAZ^r '7v'^<^f 
-r h 'J ;7 X mmrrm7.fz:ii>}k'Ji-m 9 2 o {iMii3To c 

[0 2 It)] Wl 9 (D) (i''x>7 Kvi^^ -rx-yi. 
'fTJSO, 4-^r^i9 3 0 1, i^'j':^i?rH 3 0 2, T^At^^ 

9 3 0 :]xmhv^ti<j. im^mi^tU-'i^i^m^ 3 o 2 d 

[0 2 4 1 ] W 1 9 ( F ) im^\7rnWXS^.D. ^-<*9 f) 

0 1 . 9 r) 0 2 , 9 0 3 , ^iim^.^^ 950 

4 , -^-r- H f) 0 r> . ^ -T--h 9 f. 0 6 ij^ ^j>mh% 

TJo-^o il'J^i^S'i 9 0 2, H 0 3{^irf$i5^^Z;^.AJ^ 
frf .t, n . { i 1 v/jM /I] T ^ 1 i: J-c= ^ o 

[0 2 12] W2 3 < A) If zx'-^T 

.i:{iv2 4 0 1 , MfJiLAJjm'J. 4 0 2, 2 
4 0 3 . K 2 4 0 4 xmul^tl-Oo 

[0 2 4 3] W2 3 <B) if^Vf-'y l.^MUlti;\dU 




0, m2 \ 1 3. ^.jVJi[E.!2 1 1 1. X If- ^ SB 2-1 

1 r,. ^mtm'^ -1 1 fi« i'M^A Y •} 1 Tvmut 

fT i I :i 1 V c r s a I i 1 e !j i s c ) , CD'if 

[0 214] N2 3 iC) «-r>'$"l.-:^ '^■7T$>U, 'ti 
{-t; 2 1 1 8 . :>g,-nSLi 2 119. mm 2 4 2 0, 
X r :'-f-2 4 2 1. 'H.'f;L/'cfl-^) tf^fi^^tl 

[0 2 15] Lil2 4 (A) ityo:- m-fai;x.i;9- 

X^. ') . ^V^SiTi 2 6 0 U 7. U 2 6 0 2 T^fit 

[0 2 4 6] 112 4 (B) (i'JT5ryD>'xi7.'5'-Tc-^ 
IJ . 2 7 0 L , &Jiki&m 27 0 2, 5 5-270 

3 ^ 7^ u - > 2 7 0 4 f-flffitS^l^o (t-a/T;^ 
gjl; 2 7 0 2 (fSi: 5 0 ^ I 0 0 -f ^ -f-W«^tCyA*S<JT 

[0 2 4 7] fii-Z. W2 4 ((■) li. ^32 4 (A) R'J 
[ii 2 1 ' IV) ^V[Zil\^Zik^^. 2 6 0 1. 2 7 0 2 « 
m'&0)'-m^ynltzlAX^j'^. '^{^^2 6 0 1. 2 7 
0 2 [t. %WJtf-^^ 2 8 0 1, 5-7-2 8 0 2. 2 S 0 
.-,-2 8(17, ^V,VCK>7'/5-^-2 8 0 3. 2 S0 

4 . Vt'r-L 7:2 8 0 8 . 2 8 0 9. 2 8 3 8. 7'J X 
A2 8 1 1 , yimSi^rmMi 2 8 10, S«7t^^«2 8 1 

8 1 ^\^.':rjm\-t^^yMAom^n^\^f^*^^ mzms. 

[0 2 4 8] Sfc, Li!|2 1 (D) (i. &3 2 4 (C) 

.t;H'<';'''i;/)'ji)¥'r^,?^ 2 8 0 1 Wti^SjiS»-«^i|*S'NL fcKT^> 
.rjifM'JTfi. ;e3!;*J^1^?^ 2 8 0 1 (i, >t».2 8 1 
3, 2 S 1 4, -(?i-fi^-/'JXA2 8 15, nU;*-^!- > 
7:lj S 1 6, 2 8 2 0, Xri-i 2 8 1 7, 2 8 1 
8, Wt&i^M-r2 8 1 9Xmhl^tl^' 12 2 4 

^tS:A)iflB1-^:'f HA, I R-'-f HA#?:iaitTfc=t 
[0 2 4 9] -ZXim^^lM^'itzfJ^^ 



[0 2;'. 0] [y^teffii 1 3 ] ^^m\oMi^yMMomm& 

[3 2 r,~[g2 9 &ff!i^Tf,?imii-^o ^^'Jl.te^iTti, 

[0 2 r. 1] A^'Mtfmx.-r^-^'TFTn'f- Htmtfitm 
W.M I t.rz^nm&l 1 T?: L f^i o (r 2 Ifl^f ig€rrj L T 
v'.Oo L/J^L. -e<?Jm llgfili:«2Mt§ilil^T'ntjT 
a. W, Ti. Mod^OiMl^nfotjf?, ifelisfjUdTCiil* 

«. :SRlMi=I^Tairc(y:'=$(it:^>:'?'l (TriM . 

L < la^ft: > ^' n ( t a x ) tr a <;jWJi*Sj2iT=ff^)jt 
L. •5B2gEI^WTfl;:/j^1'^^<tTi,lbo in^'ic'-'^m 
ii A 1 A-n: u 75; i: iit-;#*fi^]('$:'L'TJS , i.Tzmm L 

\Z< l>C)T4i^%H)l(^:'T FTCj^Cl-tXICfi'-iilClSIl^-SC 

[0252] L L , V- hnmo)W, 1 H B 
^m\.>^ome!tmmX\%Z,fjK Ta, W. ti, Mo;5^ 

H^f L < mt-^mm nwmmjwm i » QA-^^iUi. h 

omxi^^ . liii irii-ti-^ 7/r 1 -f > ^^.'7 7.;6>^-na-i-.« 
ifii -r ft: i:f f- t Jr. i : * n > x sm. ^^mt 

%mi'\ W IJOM ^ 1 i A 'T ziU<fi^rzidXS-:> 

[0 2 r. 3] MyHSlMMW.&fj^yc. AJji$\i^, 4 8 0* 
V_ 6 4 0 i^Oj''-y.fim-fPl^^li%'^iT-^ X G 

Ao'Jti-5A-l:li7 6 S*CjV- hflilSA'ct 1 0 2 4.i;0DV- 

-F.';--7 7.Cjt|.5i^;.m^t^j{iSlS3 4 Ommt/iO, 1 
8 f > -T 7 -"7 XC'jig-iXllS 4 0 mmi.'^c^o A^'MU'tiM 

L , * fcftdll!. 1 1 ^ iffi M *a 'i - ^' ?i ^ 

[0 2 5 4] i-r. L^2r. (A) (C/r;1-i'5;:. 
'7-4tK)S 7 0 5 9 -'3 ^ 7,'^-'* 1 7 3 7 ^'jT.X.^iiill'R 

r'; ^ < lU -7 7. if c?.) -y -"7 7 /j^ 6 nl -5) >S 2 5 0 1 J: (:: 

>B^./=fi:^j5€^JKA">)'i^^>'it!iM2 5 o 2 ^ifi /j^cT-w. 

-/5 7-VCVD?feTS i H4, NH3. N2f)*' 
6fm^n^i^fL^.{h;> U a >IS2 5 0 2 a £ 1 0 ~ 2 
0 Onm iSf <li5 0~ 1 0 Onm) )i:-/j)(:L-. [Bj^llS 




1 1 1.1, N2(>/j^0^1--Si5^i-^/IJ^t:'^/t/K.#ft:> "Jn>Sil 

2 f) 0 2 b ^ T) 0 - 2 0 n n m (flf- ^ L < 1 0 0 1 

;-> 0 2 'r 2 ]Pim}Sl t L T-j ; L tz.fj\ m?^^1^m^.oMMl% 
[ 0 2 r, r> ] &hi^\ r^im 2 f) 0 2 5 o 6 , 

j^Vf.ii^t;)^ 2 T) 0 3 - 2 r> 0 H O'M ^ t 2 5 - 8 0 n m 
(Jfi-^ L < :i 0 - 6 0 n m) c?j;f/ TffiJj^c'^^^o Ukh 

/cti > U n > y 71 V — ^v A ( S i G c ) <^^.f^ E^V^' 

fe^r';]ffiS<c :^ 0 M z L , '*^-xr^.H 1 0 

0 ()niJ/rni-(Raifi^Jl::t^ 2 0 0 - 3 0 OmJ/cm^) ch 
'•y^o £/i> VAGI -if-^/liU-^4.5f^(Cti-e(?JiS2 
rW:^jaK^jtll^/Va'X!fl^J«yr»eK^l^ 0 kHz it. I 
--^f~X-^^'l/>^--i4^:iS^ 3 0 0 -6 0 OnJ/cm^CR^^J 
{:li3 5 {) -5 0 OmJ/cm") ^-^^^chB^l -^LTliM 1 

0 0- 1 0 0 0 II m. mrJiA 0 o /i rnxmuMzm^ytL 

[02 5 7] hM'iJ*M2 5 0 Tti-y^XvCVDa 
2 0 nm(7J>JV-^TR?(t:^.(t:> U a >S«TJf;'.|^T^o ^ 

'>i':^n^ t.c7.)T.^.f < > M^J> 'J zi y ^-i^t^mm.^^^-M 

:j :^ 2: ;u u ^ « & c: { ^ , "/ ^ 7: V C \' D fkx T E o s 
(Tctraothyl Orthos i I icatc ) t.O^t^U'-i^l^. &Ji^ 
Ji'.-J) \ OPa, ;^:ft^fiS^ 3 0 0-4 0 O rtL. MFm 
>' 1 3. ry mi:) '(iJr^:jiLo , r. -O. SW/cm^^Mtt 
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